EE102: Systems and Signals — Midterm Exam
Wednesday, July 16, 2014

This exam has 3 questions, for a total of 50 points.

Closed book. One two-sided cheat-sheet allowed.

Answer the questions in the spaces provided on the question sheets. If you run
out of room for an answer, continue on the back of the page.
Please, write your name and ID on the top afee=— A !
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1. Consider the system described by the following differential equation:
dy(t) e 5 _
Wy =2, >0, y0)=0
(a) (5 points) Find h.(t), the impulse response of the system above.
(b) (5 points) Is it a linear system? £
(¢) (5 points) Is it a time-invariant system? = Af

(d) (5 points) Is it a causal system?
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2. Consider the system described by the following differential equation:

d-f:*l(t) _oy(t) = x(Bt), B>0, t>0, y(0)=0

(a) (5 points) Find h.(t), the impulse response of the system.

(b) (5 points) Let x(t) = 8(t), an impulse function sitting at zero. Find y(t) by applying
the Laplace transform on the differential equation above and taking the inverse Laplace
transform of the resulting Y(s). Is the answer you got same as (a) with 7 = 0+7?

(¢) (5 points) Let z(t) = 6(t —7), an impulse function sitting at 7. Find y(t) by applying
the Laplace transform on the differential equation above and taking the inverse Laplace
transform of the resulting ¥ (s). Is the answer you got same as (a)? (Assume 7 > 0)

(d) (5 points) Let z(t) = u(t — r). Can we find y(t) by multiplying X (s) = L{x(t)} and
H(s) = L.{h-(t)} and taking the inverse Laplace transform of X (s)H(s)? Why or why
not? !
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3. (10 points) Compute the inverse Laplace transform of F(s), where
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